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1
$n$ , $t$ $S_{t}^{n}$ $H_{t}^{n}$










$E$ 2 $E$ $2m$ $g^{E}$
$m$ $J^{E}\in$ End$(E)$ $(J^{E})^{2}=id_{E},$ $g^{E}(J^{E}v, w)=-g^{E}(v, J^{E}w)$
$E$ $(V, w\in E)$ .
2
$(M, g)$ $\nabla$ ( )
$M$ $J\in$ End$(TM)$ $M$
$e=(e_{+}, e_{-})$ $g(e\pm, e\pm)=$ O, g $(e_{+}, e_{-})=1$
$J(e_{\pm})=\pm e$
$M$ $f$ 2 $\alpha$
$e=(e_{+}, e_{-})$ $f$ $H$ $H=\alpha(e_{+}, e_{-})$
$M$ $\overline{M}$ $f$
$k$ Osc$k(f)$
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( $k$ ):
Oscl $(f):=TM$
Os$c^{}$ $(f)$ $:=$ Span$\{\overline{\nabla}_{X_{1}}\tilde{\nabla}_{X_{2}}\cdots\overline{\nabla}_{X_{l-1}}X_{l}|X_{i}\in\Gamma(TM) (2\leq i\leq l\leq k)\}$
$\overline{\nabla}$ $\overline{M}$
$f$ $d$ :
(1) Oscl $(f)\subsetneq$ Osc2 $(f)\subsetneq\cdots\subsetneq Osc^{d}(f)$
(2) Oscl $(f),$ $\ldots,$ $Osc^{d}(f)$ $f$ $T\overline{M}$
(3) Os$c^{}$ $(f)=Osc^{d+1}(f)$ $Osc^{d+1}(f)$ $T\overline{M}$
$f$ $d$ $Osc^{k+1}(f)$
Os$c^{}$ $(f)$ $f$ $k$ $N^{k}$
$(k=1,2, \ldots, d-1)$ .
$Osc^{k+1}(f)=Osc^{k}(f)\oplus N^{k}$




$\alpha^{k+1}(X_{1}, \ldots, X_{k+1}):=(\tilde{\nabla}(X_{1}, \ldots, X_{k+1}))^{N^{k}}$ $k=1,2,$ $\ldots,$ $d$
$(\bullet)^{N^{k}}$ “$\bullet$” $N^{k}$
$\alpha^{2}=\alpha$ $l+m=k+1$ $k,$ $l$
$\alpha^{k+1}(X^{l}, Y^{m}):=\alpha^{k+1}(X, \ldots, X,Y, ..Y)\tilde{l}\tilde{m}$
.
$f$ $(H=\alpha^{2}(e_{+}, e_{-})=0)$
$\alpha^{k+1}(e_{+}^{l}, e_{-}^{m})=0$ $l+m=k+1$ $l,$ $m$






$\zeta$ $M$ $\zeta^{T}$ , $\zeta^{\perp}$
$M$ $2m$ , $m$
81
$M_{m}^{2m}$ $f$ : $Marrow\overline{M}$ $M$
$J$ $TM^{\perp}$ $J^{\perp}$
$\overline{J}(\zeta):=J(\zeta^{T})+J^{\perp}(\zeta^{\perp})$




$f$ : $M_{1}^{2}arrow\overline{M}_{d}^{2d}(c)$ $\overline{J}$
$d$
$\tilde{J}$ $k$ $(k=1,2, \ldots, d-1)$
$J^{k}$ $N^{k}$ $\alpha^{k+1}$
:
$\alpha^{i+1}(X_{1}, \ldots, X_{i}, JX_{i+1})=J^{i}\alpha^{i+1}(X_{1}, \ldots, X_{i+1})$
:
$\alpha^{2}(e_{+}, e_{-})=\alpha^{2}(J^{1}e_{+}, e_{-})=\alpha^{2}(e_{+}, J^{1}e_{-})=-\alpha^{2}(e_{+}, e_{-})$
) $\triangleright\alpha$ k$+$ l $(e_{+}^{k+1}),$ $\alpha^{k+1}(e_{-}^{k+1})$ $N^{k}$ $J^{k}(\alpha^{k+1}(e_{\pm}^{k+1}))=\pm\alpha^{k+1}(e_{\pm}^{k+1})$
$(d-1)$
$\lambda_{k}:=\langle\alpha^{k+1}(e_{+}^{k+1}),$ $\alpha^{k+1}(e_{-}^{k+1})\}$ , $k=1,2,$ $\ldots,$ $d-1$
$M$ $\lambda_{k}$ $M$
$(k=1,2, \ldots, d-1)$ :
$\lambda_{k}=(c-(\begin{array}{l}k2\end{array})K-\triangle\log|\lambda_{1}\cdots\lambda_{k-1}|)\lambda_{k-1}$ (1)
$(\begin{array}{l}ab\end{array})$ $(\begin{array}{l}12\end{array});=1$ $K$ $c$ $M$
$\overline{M}$
$\triangle$ $M$ $\lambda_{0}:=1$ (1) $\lambda_{k}$ $M$
$K$ , $c$ , $k$
$f$





(1) $M$ $K$ $\lambda_{1},$ $\ldots,$ $\lambda_{d-1}$ $K$ $c$














2 $K$ $B_{d}^{c}$ $f$ : $M_{1}^{2}(K)arrow\overline{M}_{d}^{2d}(c)$
$d$ $K=2c/d(d+1)$ $c>0$ $f$ $\psi_{2,d,1}$
$c<0$ $f$ $\psi_{2,d,1}^{H}$
$K$ $k$ $K\neq 2c/k(k+1)$ $\overline{M_{t}}^{n}(c)$
( ) $n$ , $t$ $\overline{M_{t}}^{n}(c)$ $M$
$f$ : $Marrow\overline{M}$ $f$ $(\dagger$ $)$ :
















$n=2d$, $t=d$, $K= \frac{2c}{d(d+1)}$
$c>0$ $f$ $\psi_{2,d,1}:S_{1}^{2}(K)arrow S_{d}^{2d}(c)$ $c<0$
$f$ $\psi_{2,d,1}^{H}$ : $H_{1}^{2}(K)arrow H_{d}^{2d}(c)$
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